were designed based on the coding sequence (CDS) for the toxR gene in V. 51 parahaemolyticus. The recombinase polymerase amplification (RPA) reaction was 52 conducted at a constant low temperature of 37°C for 20 min. Assay specificity was 53 validated by using 63 Vibrio strains and 10 non-Vibrio bacterial species. In addition, a 54 competitive IAC was employed to avoid false-negative results, which co-amplified 55 simultaneously with the target sequence. The sensitivity of the assay was determined as
---------------------------------------------------

DNA extraction
128
Vibrio strains were grown in LB broth (Hopebio, Qingdao, China) containing 3% NaCl,
129
and the other bacterial strains were grown in Brain Heart Infusion Broth (BHI; Hopebio).
130
All cultures were grown aerobically at 37°C. DNA was extracted and purified using the 
Construction of the IAC
144
The IAC was constructed based on methods previously reported (Abdulmawjood et al. 
151
The PCR conditions were: 94 °C for 5 min, followed by 30 cycles of 94 °C for 30 s, 
RPA-IAC assay
158
The RPA assay was carried out using the TwistAmp Basic kit (TwistDX, Cambridge, 
Specificity and sensitivity test of RPA-IAC assay
174
The specificity of the RPA-IAC assay was evaluated using 63 Vibrio strains and 10 175 other bacterial species, while the sensitivity of the RPA-IAC assay was evaluated using 176 10-fold dilutions of the reference strain, ranging from 3×10 1 -3×10 7 CFU/mL, and 8.6×10 copies of plasmid pYHL-1. Each strain dilution was plate counted followed by DNA 178 extraction. Each RPA-IAC assay was repeated three times. 
Comparison with PCR detection techniques
180
The sensitivity of the newly developed RPA-IAC assay was compared with the were purified and subjected to the biochemical identification. were tested using the RPA-IAC assay (Table 1) Table 1 . The sensitivity V. parahaemolyticus was 3×10 3 CFU/mL ( Figure 5 ). This 224 sensitivity was compared with the standard PCR by using the same templates at identical 225 concentrations. The sensitivity of the standard PCR was 3×10 4 CFU/mL for V. 226 parahaemolyticus, demonstrating that it is less sensitive than the RPA-IAC assay. Table 3 ). 
Discussion
234
In this study, a sensitive RPA-based assay to detect V. parahaemolyticus was developed, 235 while a competitive IAC was incorporated to indicate false-negative results. To our 236 knowledge, this is the first study of using RPA to detect V. parahaemolyticus with an IAC 237 to maximize detection accuracy.
238
The IAC has been proven to be an effective means to avoid false-negative results. 
265
Hence, the toxR gene was selected for use in this study.
266
One consideration with RPA is that primers for high or low GC content (>70% or The sensitivity of the RPA-IAC method in the present study was 3×10 3 CFU/mL,
274
which is comparable to the conventional PCR. It was observed that a longer amplification 
279
The limitation of this study is that it may not be ideal for field application. Evaluation 
Conclusions
286
An RPA-IAC assay was developed which can be used as a rapid and specific assay for D r a f t
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